The Bacterial T6SS Effector EvpP Prevents NLRP3 Inflammasome Activation by Inhibiting the Ca2+-Dependent MAPK-Jnk Pathway.
Inflammasome activation is an important innate immune defense mechanism against bacterial infection, and in return, bacteria express virulence determinants that counteract inflammasome activation. Many such effectors are secreted into host cells via specialized bacterial secretion systems. Here, the intracellular pathogenic bacterium Edwardsiella tarda was demonstrated to activate NLRC4 and NLRP3 inflammasomes via a type III secretion system (T3SS), and to inhibit NLRP3 inflammasome via a type VI secretion system (T6SS), indicating the antagonistic roles of these systems in inflammasome signaling. Furthermore, a non-VgrG T6SS effector, EvpP, was identified that significantly inhibited NLRP3 inflammasome activation. Subsequent studies revealed that EvpP significantly suppressed Jnk activation, thus impairing oligomerization of the inflammasome adaptor ASC. Moreover, EvpP counteracted cytoplasmic Ca2+ increase, which works upstream of Jnk activation to regulate the NLRP3 inflammasome. Finally, EvpP-mediated inflammasome inhibition promoted bacterial colonization in vivo. This work expands our understanding of bacterial T6SS in counteracting host immune responses.